Irritable bowel syndrome (IBS) Heat pain threshold and tolerance (HPTh and HPTo) Cold pressor pain threshold and tolerance (CPTh and CPTo) Pressure (mechanical) pain threshold (PPT) Ischemic pain threshold and tolerance (IPTh and IPTo) a b s t r a c t Previous investigations of somatic hypersensitivity in IBS patients have typically involved only a single stimulus modality, and little information exists regarding whether patterns of somatic pain perception vary across stimulus modalities within a group of patients with IBS. Therefore, the current study was designed to characterize differences in perceptual responses to a battery of noxious somatic stimuli in IBS patients compared to controls. A total of 78 diarrhea-predominant and 57 controls participated in the study. We evaluated pain threshold and tolerance and sensory and affective ratings of contact thermal, mechanical pressure, ischemic stimuli, and cold pressor stimuli. In addition to assessing perceptual responses, we also evaluated differences in neuroendocrine and cardiovascular responses to these experimental somatic pain stimuli. A subset of IBS patients demonstrated the presence of somatic hypersensitivity to thermal, ischemic, and cold pressor nociceptive stimuli. The somatic hypersensitivity in IBS patients was somatotopically organized in that the lower extremities that share viscerosomatic convergence with the colon demonstrate the greatest hypersensitivity. There were also changes in ACTH, cortisol, and systolic blood pressure in response to the ischemic pain testing in IBS patients when compared to controls. The results of this study suggest that a more widespread alteration in central pain processing in a subset of IBS patients may be present as they display hypersensitivity to heat, ischemic, and cold pressor stimuli.
t r a c t
Previous investigations of somatic hypersensitivity in IBS patients have typically involved only a single stimulus modality, and little information exists regarding whether patterns of somatic pain perception vary across stimulus modalities within a group of patients with IBS. Therefore, the current study was designed to characterize differences in perceptual responses to a battery of noxious somatic stimuli in IBS patients compared to controls. A total of 78 diarrhea-predominant and 57 controls participated in the study. We evaluated pain threshold and tolerance and sensory and affective ratings of contact thermal, mechanical pressure, ischemic stimuli, and cold pressor stimuli. In addition to assessing perceptual responses, we also evaluated differences in neuroendocrine and cardiovascular responses to these experimental somatic pain stimuli. A subset of IBS patients demonstrated the presence of somatic hypersensitivity to thermal, ischemic, and cold pressor nociceptive stimuli. The somatic hypersensitivity in IBS patients was somatotopically organized in that the lower extremities that share viscerosomatic convergence with the colon demonstrate the greatest hypersensitivity. There were also changes in ACTH, cortisol, and systolic blood pressure in response to the ischemic pain testing in IBS patients when compared to controls. The results of this study suggest that a more widespread alteration in central pain processing in a subset of IBS patients may be present as they display hypersensitivity to heat, ischemic, and cold pressor stimuli.
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Introduction
Irritable bowel syndrome (IBS) is a common gastrointestinal disorder that is estimated to affect up to 20% of the US population. Even though the pathophysiology of IBS is unclear, visceral and somatic hypersensitivity have been shown to be present in a subset of IBS patients [25] . The pathophysiological mechanisms of pain and hypersensitivity in IBS are not well understood. Some patients with IBS may demonstrate enhanced perception in response to brief phasic distension of the gut lumen, or visceral hypersensitivity [28] . Visceral hypersensitivity may account for symptoms of urgency, bloating, and abdominal pain experienced by patients with IBS and is an accepted biological marker in some IBS patients. Although the exact pathophysiology of gastrointestinal symptoms in IBS is unknown, several mechanisms have been postulated and include triggering events such as post-injury sensitization, inflammation, psychological or environmental stress [9,14,39].
Many patients with IBS also exhibit a wide variety of somatic symptoms including back pain, migraine headaches, heartburn, dyspareunia, and muscle pain in body regions somatotopically distinct from the gut. Collectively, these somatic symptoms suggest that IBS patients may also suffer from central hyperalgesic dysfunction [19, 27] . Similar to IBS, patients with other chronic pain disorders such as temporomandibular disorders have been shown to have generalized hyperalgesia [22] . Previously, hypersensitivity was thought to be limited to the gut. Several studies have now shown that some IBS patients demonstrate hypersensitivity to nociceptive stimuli applied to the extremities [2, 26, 36] . These studies suggest that the processing of visceral and somatic stimuli overlap as a result of viscerosomatic convergence in the lumbosacral distribution. Thus, chronic afferent nociceptive input from the gut may sensitize spinal cord neurons that exhibit somatotopic overlap with the gut. We have previously shown that a subset of IBS patients have greater somatic hypersensitivity than controls and this somatic hypersensitivity is somatotopically organized in that the lower extremities that share viscerosomatic convergence with the colon demonstrate the greatest hypersensitivity [41] .
Previous investigations of somatic hypersensitivity have typically involved only a single stimulus modality, and little information exists regarding whether the patterns of somatic pain
